The recent technique of fluctuation electron microscopy (FEM) [1] has been shown to be sensitive to two-, three-and four-atom correlations in disordered materials. The FEM signal is the statistical variance in the spatial image intensity distribution Si and a-Ge, both the structure factor and V(k) consistently show two broad peaks at k 1 = 3.2 nm -1 and k 2 = 5.5 nm -1 . The paracrystalline model (pc-Si) of a-Si consisting of nano-sized, strained crystalline grains embedded in a continuous random network (CRN) matrix is consistent with FEM data. The magnitude of V(k) varies with the paracrystallite size and volume fraction, but the first peak is always higher than the second as observed in hydrogenated a-Si:H and pure a-Si sputtered at low substrate temperatures. However, a-Si films deposited at substrate temperature T > 250 o C, or under ionbombardment during growth, and for a-Ge films grown by evaporation, the second peak is higher. No explanation existed for this observation [2] .
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To investigate these differences, 12 realistic models of pc-Si were constructed using a modified WWW algorithm, each consisting of 1000 atoms in a cubic box. We found that the second peak is higher than the first only for models containing a significant volume fraction of grains with a local preferred orientation or with significant shape anisotropy. Hence we show that FEM can detect textural and orientational ordering not seen in diffraction experiments. This conclusion is suggested to be general. is higher than its first peak while for M1 the reverse is true. Similar models, with f g = 0.21 (squares) and f g = 0.3 (not shown) show no such peak height reversal. This suggests that a minimum fraction f gc 0.4 of aligned spherical grains is necessary for the second peak to be greater than the first. However there is no global preferred orientation implied by a larger second peak in V(k). In calculating V(k), each model is rotated many times with respect to the incident beam direction, so the effective sample consists of locally aligned regions, but is globally isotropic. This observation is consistent with recent observations of V(k) which showed no global preferred orientation in the MRO of a-Si [2] .
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The shape and orientation of individual paracrystallites can also influence the relative peak heights. 
